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CLAIMS 

1. A system for electroplating a semiconductor wafer comprising: 
a first electrode in electrical cdtitact with the semiconductor wafer, the first electrode and 

the semiconductor wafer\forming a cathode during electroplating of the 

semiconductor wafer; 

a second electrode forming an anoVle during electroplating of the semiconductor wafer; 
a reaction contained defining a rfcaction chamber, the reaction chamber comprising an 
electrically concuctive plating solution, at least a portion of each of the first 
electrode, the second electrod^, and the semiconductor wafer contacting the plating 
sctroplating on the semiconductor wafer; 
an auxiliary/ electroile disposed exterior \o the reaction chamber and positioned for contact 
witl/ platirfe solufton exiting the\ reaction chamber during cleaning of the first 
eledtrodC^ dierebV provide an electrically conductive path between the auxiliary 



solution during e 



eleqtrode 



and the firsl electrode; 



a power supply s/stem connected to supply plating power to the first and second electrodes 
during electroplating of the semiconductor wafer, the power supply system further 
connect6cI to render the first electrode an\pode and the auxiliary electrode a cathode 
during cleaning of the first electrode. 



A system as claimed in claim 1 , wherein the second electrode is disposed 
substantially entirely in the plating solution of tAe reaction chamber and the first 
electrode comprises at least one conductive fingefr which supports a semiconductor 
wafer as the semiconductor wafer, the at least one\conductive finger being 
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positioned to support\he semiconductor wafer so that only one side of the 
semiconductor wafer cWacts the surface of the plating solution in of reaction 
chamber during electroplating thereof. 

3, A system as claimed in claibi 1, wherein the auxiliary electrode is disposed in an 
' outlet tube that accepts the pWting solution after exiting the reaction chamber. 



/A system as ^laimed in claim 3 '^^nd further comprising a control valve disposed to 

control plating solution flow through the outlet tube as it flows toward the auxiliary 

\ 



electrode . 



\ 
\ 



A systeiji as clamed in claim 3, further comprising a particulate filter disposed to 
filter res idue frdm the plating solution after exiting the plating bath. 



A system as claiiAed in claim 1, and further comprising a reservoir container, the 



reactio: i 



solutio 1 



container Ijjisposed at least partialis in the reservoir container, plating 
exiting the reaction chamber flowing into the reservoir container. 



im as claimed in claim 6 wherein the auxiliary electrode is disposed in the 

\ 

reservoir contamer. \ 



A system as claimed in claim 7, wherein the auxilkry electrode is disposed in an 
outlet tube that accepts plating solution exiting the ieservoir container. 
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A system as claimed iA claim 8 and further comprising a control valve disposed to 
control plating solution flow through the outlet tube as it flows toward the auxiliary 
electrode. \ 



A system as\:laimed in claim\6 wherein the reservoir container is attached to a 
platirig solution iDutlet tube.coiAprising a particulate filter. 



A jfeystem as /claimed in claimed l\w herein the second electrode is a consumable 
ode and wherein thV system furtlier comprises an anode shield positioned to shield 



the anode from direct 



or oblique impWgement by flowing plating solution. 



systam of claim 1 



\ 



wherein the anqde shield is made of a dielectric material. 

\ 

A m^thcjd for operating a system used to e^ctroplate a semiconductor wafer, the 
systeri^ (|omprising a first electrode for contacting the semiconductor wafer, a second 
electrode functioning as an anode during electroplating of the semiconductor wafer, 
an electrically conductive plating solution disposed in a reaction chamber, and an 
auxiliary electrode disposed exterior to the react\on chamber and a fluid flow path of 
plating solution exiting the of reaction chamber, tne semiconductor wafer and first 
and second electrodes being in contact with the plating solution in the reaction 
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chamber during elec^oplating of the semiconductor wafer, the method comprising 
the steps of: 

providing a flow of plating solution from the reaction chamber to the auxiliary electrode to 
create an electrically conductive path between the first electrode and the auxiliary 
electrode* 

applying electrical power between l^e first electrode and the auxiliary electrode in which 
the auxiliary electrode functiduis as a cathode and the first electrode functions as an 
an6de to therebAremove at leaW a portion of a metal electroplated onto the first 
lectrode curing a prior semicorrductor wafer electroplating operation. 



14. 



15. 



Ill 



he methced according to claim 1 1 knd further comprising the step of passing the 
plating so|ution confining removed ^ated deposits through a particulate filter. 

he metHod according to claim 12, furtjjier comprising returning the filtered plating 
)ath soliition to the re^tion chamber pla\ing bath. 



16. An apiiAratus for use in electroplating a semiconductor wafer, the apparatus 

comprising: \ 
a fluid cup having a cup bottom and cup sides, said flu\d cup further having a fluid inlet for 

communicating a flow of electroplating solution into the cup; 
a consumable anode disposed within said cup in a fluid flbw path of electroplating solution 

flowing from the fluid inlet; \ 



-32- 



aQode shield disposed wi\h respect to the anode to protect the anode from direct ' 
impingement of a flo\^f of electroplating solution flowing from the fluid inlet, 

An apparatus as claimed\in claim 16 where iii the fluid inlet is disposed in the cup 
bottom and provides a generally vertical flow of electroplating solution into the fluid 
cup. 



apparatus as claimed in claimed 17 wherein the anode shield is disposed to 
protect a bottom surface of that anode from direct impingement of the flow of 



electro 



lating solution flowing from the fluid inlet. 



appbrdtus as claimed in claim \17 wherein the anode shield is connected to the 
tD protect a bottom surface of the anode from direct impingement of the flow 
roplating solution flowing from the fluid inlet. 



An apparatus ai claimed in claim 19 wfterein.the anode shield is connected to an 
anode adjustmenr assembly that is adapt^jl to selectively adjust the height of the 
aViode vithin the fluid cup. 

An apparatus as claimed in claim 16 whereir^ the anode shield is made from a 
dielectric material. 



An apparatus for electroplating a semiconductorWafer, the apparatus comprising: 
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a reservoir container having a bottom and sides; 

a fluid cup disposed within said reservoir container so as to form a fluid flow region 

\ extending about the Periphery of the fluid cup between the fluid cup and the sides of 
the reservoir contained, said fluid cup further having a fluid inlet-disposed therein 
for comrfiunicating a fldw of afi electroplating solution into the fluid cup, 
electroplating solution flawing into the fluid cup ultimately flowing into the fluid 
flow region as it overflows from the fluid cup; 

an anode disposed within said cup the anode being spaced from, and overlying the cup 
bottc 

a fluid c^p leveling rflechanism for leveling the fluid cup to ensure a generally uniform flow 
jof electroplating\solution about ^iq periphery of the fluid cup into the fluid flow 
region. \ 



23. 



24. 



An apparatus as claimed in claim 22 Wherein the fluid inlet is disposed in the cup 
bottom to coijmiunicate^ a generally vesical flow.of electroplating solution into the 
fluid cup. 

apparatus as claimed. inVclaim 23 where\in the anode is a consumable anode, the 
appWatus further comprising an anode shield connected to the anode to protect a 
bottork surfd:e of the anode from direct impingement of the flow of electroplating 
solution ffewing from the fluid inlet. 
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25. An apparatus as c\ainied in claim 24 wherein the anode shield is connected to^an 
anode adjustment assembly that is adapted to selectively adjust the height of the 
anode within the fluimcup. 



a 
hi 

Q 

Q 
H 
111 
u 



26. An apparatus for electroplating a semiconductor wafer, the apparatus comprising: 
a reservoir container having a bottom and sides; 

a fluid cup disposed within said reservoir container so as to form a first space between said 
fluid yfcuD aNid said sides of said reservoir, said fluief cup having a cup bottom and 
CU0 sides, sa^d cup further comprising a fluid inlet disposed wjthin said cup so as to 
aflmit elictronlating solution intoWid fJaM cup; 



anoae disposed 
and said 
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an anodte disDosdd within said fluid cup subH that said fluid inlet is between said cup bottom 
ode, ^aid anode defining ^ second space between said anode and said cup 

sides; ai/d 

wherejn electrc/pl^tilifi soktion rising within said cup may overflow about said second 
space, through said\ first space, and into sVid reservoir container. 



\ 



as claimed in clauned 26 wherein the reservoir container and the fluid 
circular in cross section. 



28. An and apparatus as claimed in claim 27 wherein \he anode is generally circular and 
wherein said first and said second spaces are annular in shape. 
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29. An apparatus as Claimed inxlaim 26 and furth&r comprising a cup height adjustment 
mechanism connected to the fluid cup for adjusting the. height of the fluid cup 
relative to the bottom of the reservoir container. 



m 



30. A method for plating a\semiconductor wafer with a metal, the method comprising: 
providing a bath of an electroplating solution, the bath having an upper surface; 
lowering the semiconductor- wafer toward the bath until a first planar surface of the 

semiconductor wafer contacts the upper surface of the bath; and 
raising the semi€oI^ucto^ wafer away from the upper surface of the bath so as to generate a 

menisQus between the bath and the planar surface of the semiconductor wafer; 
providing a dbrreiit flo\A through the electroplating solution between the anode and the 

semipndu:tor water to thereby d|ectroplate the metal on the planar surface of the 
semicondujctor wa^r. 

31. A mefhojiKs claimedi in claimed 30 aAd further comprising the step of rotating the 
semicbndifictor wafer kbout a vertical a^s after generating the meniscus. 

32. A methodlfor in-situ cleaning a semiconducrpr electroplating electrode to remove at 
least one plating metal from the surface of theXelectrode, said electrode being used to 
conduct current between a semiconductor semiconductor wafer and an electroplating 
electrical power supply to facihtate plating of the at least one plating metal onto the 
semiconductor semiconductor wafer, said electroplating electrical power supply 



applying electrica\ current to said electrode using a first polarity, the method 
comprising: 

removing any semiconductclr semiconductor wafer from a semiconductor semiconductor wafer 

support which includes the electrode as part thereof; 
placing the electrode into a plWing liquid; 
passing a reverse electrical current between the electrode and said plating liquid using a second 
polarity which has a reverse polarity to said first polarity, said passing current causing 
the metal plat^ onto the electrode to be dissolved into the plating liquid. 



33. A method for operating a semiconductor electroplating apparatus, comprising: 
tor fie 



placing a semico: 



placing at least one su 



luctor semiconductor wafer in a semiconductor wafer support, said 



semiconductor Ya{e\ support ii^luding at least one electrode which contacts the 
semicondlictor feemicinductor wafer to conduct electrical current therebetween; 



semicondmctoi 
charging avpla 
voltages whicl- 
removing any semico 



face of\the semiconductor semiconductor wafer into a plating liquid; 



electroplating at least Dpe-^timg metal onto said at least one surface of the semiconductor 



wafer duJ^ing a norma\^perating cycle, said electroplating including 
ing liquid and the semic®nductor semiconductor wafer to differing 
haVe a furst polarity relationship; 

ductor semiconductor wafer from the semiconductor semiconductor 



wafer support; 
placing the at least one electrode into the plating liqu\d; 
passing a reverse electrical current between the electrode and said plating liquid using a second 

polarity which has a reverse polarity to said fu*^ polarity, said passing current causing 
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metal plated o^to the at least one electrode to electrochemically dissolve into the 
plating liquid. 



4. A semiconductor v^fer processing station, comprising: 
plurality of process bowls\ each said process bowl having a bowl bottom and bowl sides; 



process fluid re 



Tvoir having a reservoir top, said reservoir top containing plurality of 



openings fcr receiving e^ach of said process bowls therein; 
I plurality of fluid ^ups, an indi^dual one of each said fluid cups being disposed within a 
corres^ondfcg individual ome of each said process bowls, so as to form a first space 
betwien^^^adf said fluid cup a^id said each bowl sides, each said fluid cup having a 
cup qot^m ari^ cup sides, eaclksaid fluid cup further comprising a fluid inlet 
dispoie/d within said cup so as toVdmit fluid into said cup; and 
wherein each said bowl bottom is in fluid oommunication with said reservoir such that fluid 
rising within said cup may overflow atjout said first annular space into said fluid 
reservoir. 




